Olgers, 1972). The sequence comprises at least 12,000 m of mainly fiuviatile sedimentary rocks, the lower, Late Devonian parts of which accumulated in extensional grabens (Hutton, 1988) and are interbedded with volcanic rocks (Olgers, 1972) .
In the eastern part of the Drummond basin, east of the Anakie inlier (Fig. 1) 
Local Geology
The Verbena epithermal system was developed in volcanic and sedimentary rocks assigned by Olgers (1972) to the Silver Hills Volcanics. As depicted in Figure 2 , we have distinguished three volcanic and three sedimentary units in and around the mineralized area. The volcanic rocks are rhyolitic ignimbrites, which carry variable proportions of pumice and lithic clasts, and underwent little or no welding. The sedimentary rocks are epiclastic and dominated by lithofeldspathic sandstone, which is interbedded with subordinate siltstone, and locally, with conglomerate. The sedimentary units display high-angle crossbedding and ripple marks, and locally carry poorly preserved fossils of plant stems. Two of the three sedimentary units contain sinter horizons, as described below.
The Late Devonian rocks which acted as hosts for the Verbena epithermal system underwent gentle folding during the mid-Carboniferous to produce two synclines and an intervening anticline (Fig. 2) The sinter-bearing Late Devonian rocks underlie a low hill which is surrounded by lateritized mesas of sedimentary accumulations, mainly paleotalus of local provenance, and Recent alluvium (Fig. 2) . The lateritized paleotalus is considered as part of the Suttor Formation, a regionally extensive detrital sequence of mid-Tertiary age (e.g., Grimes et al., 1986 ).
Hydrothermal Products
Chalcedonic veins, stockworks, and sinter at Verbena are present in a northwest-trending zone ranging from 400 to 600 m wide and exposed over a strike extent of 1,500 m (Fig. 2) . Sinter horizons occur in the lower and middle sandstone units whereas veins and stockworks are most widespread in the middle and upper sandstones and the intervening (upper) ighimbrite (Fig. 2) .
Stockworks and veins
Stockworks comprise irregular, multidirectional veinlets of dense, massive, porcelaneous chalcedony, up to about 5 cm wide, which are associated with various degrees of pervasive silicification, especially of host sandstone. Locally, stockworks are transitional to hydrothermal breccia in which similar chalcedony is present as a cement to clasts. The middle sandstone unit (Fig. 2) is extensively silicified even where stockworking is poorly developed. Accompanying hydrothermal effects, tentatively considered to be marked by the introduction of illite and smectite, are largely masked by supergene alteration, which generated kaolinite and subordinate chalky alunite.
The stockworks appear to have been overprinted by a west-northwest-striking set of steep chalcedony veins. They crop out poorly, and those mapped ( (Fig. 2) .
All three beds of sinter are identical texturally to their Cenozoic chalcedonic analogues. They are well bedded, composed of dense, laminated, vitreous chalcedony, and display abundant interlayer cavities up to 4 cm long which, although irregular in shape, are elongate parallel to the layering (Fig. 4B) . Individual layers range in color from white through gray to tan and orange-brown and are partly translucent. Brown colors are due to pigmentation by limonite, which also lines many of the cavities. No sulfides were observed. Thin, irregular intercalations of silicified sand were observed very locally in the sinter, and sinter fragments were noted in sandstone abutting the thickest sinter. The sinter is devoid of fragmental textures and crosscutting features.
Bedding planes in the sinter exhibit external moulds of lycopod stems (Fig. 4C and D) , random arrays of circular to polygonal cavities (up to 0.5 cm across and 0.25 cm deep) of uncertain origin (Fig. 4E) , geyserite "pearls," and silicified filamentous bacterial mats (Fig.  4F) . Several external molds of lycopod stems with exceptionally well-preserved ovate leaf scars, and in one example, leaf molds, too (Fig. 4D) 
Lithogeoehemistry
Representative samples of sinter from the lower and middle sandstone units and of 12 typical chalcedony veins at Verbena were analyzed for Au, Ag, Hg, As, Sb, and Ba by Tetchem Labs in Cairns, Australia. Analyses for Au and Ag were by fire-assay fusion with an atomic absorption finish, the analytical technique also used for Hg. Arsenic, Sb, and Ba were analyzed by X-ray fluorescence. The results are presented in Table 1 , which also summarizes analytical data for epithermal gold-bearing chalcedony veins from Wirralie in the Drummond basin ( Fig. 1; see  below) and for several hot spring sinters unrelated to known precious metal deposits in the western United States. These American hot spring sinters overlie geothermal systems promoted by both felsic magmatism (Steamboat Springs, Long Valley, Coso, Roosevelt) and high heat flow in a nonmagmatic basinand-range setting (Beowawe, Pinto, Brady). The Verbena sinters constitute a stacked system, with hydrothermal activity clearly having been active, at least intermittently, during the accumulation of some 600 m of volcanic and epiclastic rocks (Fig. 2) . Much of the chalcedony veining is present in sandstone and ignimbrite which are younger than the outcropping sinters, and it may have been capped by one or more higher sinter horizons which are now concealed or have been eroded away. Sinter clasts in the Suttor paleotalus may have been derived in part from stratigraphically higher sinter horizons.
Fluviatile sediments and ignimbrites were accumulating while the Verbena epithermal system was active. In fact, construction of the individual sinter aprons was probably curtailed by influxes of riverborne sediments. The relatively fine grain size of the fiuviatile sediments suggests that the Late Devonian paleosurfaces in existence during the lifespan of the Verbena hydrothermal system were subdued topographically. This factor, along with progressive burial by sediments and pyroclastic flows, and during the late Carboniferous, beneath the Bulgonunna Volcanics, were conducive to preservation of near-surface hydrothermal products at Verbena. The Verbena system is located on the southern edge of the Bulgonunna Volcanics (Fig. 1) hosts for one previously exploited (Mount Coolon; Morton, 1935) and several recently discovered epithermal systems of 1ow-sulfidation, adularia-sericite type (Fig. 1) Finally, it should be mentioned that the nearest gold deposit to Verbena, at' Mount Coo!on (Fig. 1), differs mineralogically from the other principal epi- Cunneen, unpub. data; Morton, 1935). These two vein fillings, the relative timing of which remains to be clarified, were overprinted by sericitic alteration and minor late tourmaline. The-actinolite-bearing assemblage is compatible mineralogically with hornfels and hydrothermal alteration developed in the wallrock ignimbrite, effects which may be attributed with confidence to a nearby tonalitc pluton of late Carboniferous age (280-290 m.y.; Malone, 1969) .
